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There have been recent reports of adults exhibiting LEV-associated increases in alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyltransferase (γ-GT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and creatine kinase (CK). [2] [3] [4] We prospectively investigated changes in liver enzymes and CK in children with epilepsy receiving LEV monotherapy.
The study population consisted of 26 ambulatory children [17 females; age 6.3±4.1 years (mean±SD), age range 1-15 years] who had received LEV monotherapy for new-onset epilepsy. Twenty-one children suffered from focal epilepsy and five from generalized epilepsy. All of the children performed their normal daily activities and did not take any other medication known to interfere with liver function. Informed parental consents were obtained, and the study was approved by the local institutional review board. Serum ALT, AST, LDH, γ-GT, ALP, and CK levels were measured as parameters before and after 2 and 6 months of LEV treatment.
Data were analyzed using the Statistical Package for Social Sciences (SPSS version 23.0, IBM Corp., Armonk, NY, USA). The Wilcoxon signed-rank test was used to assess the statistical significance of changes in the parameters between baseline and after treatment with LEV. The correlations between the parameters and the LEV dose were assessed using Spearman's correlation coefficient.
The pubertal stage did not change in any of the children during the 6-month follow-up. The ALP concentration was significantly increased after 2 and 6 months of treatment, and the γ-GT concentration was significantly increased after 2 months of treatment (Table 1) . There were no significant alterations in the other parameters evaluated. All measured γ-GT levels were within normal limits before and after the initiation of LEV therapy. ALP concentrations were within normal limits before treatment, while two children at 2 months and three children at 6 months had values above the age-specific upper reference limit. The drug dose was 16.5±2.9 mg/kg after 2 months of treatment and 21.2±9.9 mg/kg after 6 months of treatment. No association was found between γ-GT or ALP and the LEV dose after 2 and 6 months of treatment.
LEV does not interact with the cytochrome P450 system and is the drug of first choice for patients with liver disease. 1 In the present study, the serum γ-GT level in 26 children had increased significantly after 2 months of LEV monotherapy. An unexpected significant increase in γ-GT was reported in a 58-year-old woman with epilepsy after 4-12 months of LEV monotherapy. 4 However, the γ-GT levels remained within normal limits throughout the present study. Whether the above finding indicates the early (but not persistent) induction of a he- The mechanism underlying the significant increase in serum ALP after 2 and 6 months of LEV treatment is unknown. Since LEV has been implicated in both liver and bone disease, 5 further prospective studies evaluating ALP isoenzymes and the vitamin D status are needed to clarify the origin of this persistent alteration in ALP levels. There is a particularly interesting report of probable LEV-related serum ALP elevation in a 10-month-old girl, which decreased to normal after LEV discontinuation. 6 However, the absence of an association between ALP and γ-GT changes after LEV treatment in our study implies that the significant increase in ALP levels after 2 and 6 months of treatment was probably not attributable to liver disease.
In conclusion, LEV monotherapy may affect the liver enzyme level in children with epilepsy. Further prospective studies are needed to investigate the origin and clinical significance of the changes reported here, and whether these parameters should be monitored in children taking LEV. 
